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Programed instruction is without 
doubt an “invention” of American Psy- 
chology. In the meantime, however, 
this new teaching and learning method 
has been picked up and further devel- 
oped in many other countries, too. The 
development of programed instruc- 
tion (PI) in West-Germany has to re- 
ceive special attention since the cen- 
ter of European PlI-research lies in 
Germany. This fact has been affirmed 
by Prof. G. R. Boulanger (Brussels) 
in the IV. Symposion on teaching ma- 
chines, Dusseldorf, March, 1966. 


I. Development of Programed 
Instruction in West-Germany 


In 1960, when there already existed 
in the USA a considerable number of 
workable programs and functioning 
teaching machines, little was known in 
Germany about the principles and 
techniques of programed learning. 
In 1962/63 the first articles by Ger- 
man authors appeared in psychological 
and educational journals; these, how- 
ever, were written for the main part 
in quite polemic fashion. Titles like 
“Mechanization of Instruction through 
Teaching Machines?”, “Machine or 
Teacher?”, ‘“Nuremberger  Trichter 
(reyal road to learning) — made in 
USA”, etc., were no exception. Such 
articles were a defense reaction of 
frightened teachers, who feared lest 
automation enter the “holy halls” of 
education. During that time the publi- 
cations showed hardly any real under- 
standing of the psychological principles 
underlying PI. 

The situation changed radically with 
the First Nurtinger Symposion (March 
1963) and the Congress on Programed 
Learning, which was held in Berlin, 
July 1963. At this congress in Berlin, 
for the first time, a large group of Ger- 
man psychologists and educators be- 
came acquainted with the scientific 
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fundamentals of PI, as explained by 
prominent American professors like E. 
R. HILGARD and W. SCHRAMM. 


After this congress in Berlin the 
number of publications on PI rose 
drastically. The number of publications 
—hbeing in 1960 one, in 1961 three, and 
in 1962 twelve — rose to ninety in 1963. 
Two journals were founded which were 
dedicated solely to the development 
and research of PI: “Deutsche Lehr- 
programme fur Schule und Praxis” 
(1963), Manz Verlag, Munchen, and 
“Programmiertes Lernen und Program- 
mierter Unterricht” (1964), Cornelsen 
Verlag, Berlin; additionally an infor- 
mation brochure: “Mitteilungen uber 


Programmierte Instruktion” (1963), 
Buro Dr. Deutsch, Darmstadt. 
Imitating the development in the 


USA, industrial firms in Germany ex- 
pected to make considerable profits 
through the propagation of PI. Teach- 
ing machines were produced in num- 
erous makes, though there existed at 
that point no original German pro- 
grams. One had to be content with 
translations from English. Not before 
1964 were the first German programs 
and text books commercially available. 


Publications under the topic of PI 
began to show the features of objec- 
tive scientific reports. If PI was once 
rejected with spontaneous hostility, it 
was now accepted with almost exag- 
gerated enthusiasm. A general open- 
mindedness toward experimenting with 
programed learning could not be 
overlooked. Research programs in the 
area of PI were started by more than 
30 institutions mainly concerned with: 
a) basie research, and b) the develop- 
ment and evaluation of programs. A 
great number of these programs are 
still being continued under the aid of 
Deutsche Forschungsgemeinschaft and 
Stiftung Volkswagenwerk. The follow- 
ing list shows the most important in- 
stitutions, working in the area of PI: 


List of Institutions working in the Area of PI: 
Institut fur Erziehungswissenschaft 
an der Technischen Hochschule 
Padagogische Hochschule . 


Institut fur Kybernetik an der 


Padagogischen Hochschule -__........._.. Berlin 
Institut fur padagogische 

Psychologie Hochschule —.2...0..-...... Berlin 
Psychologisches Institut der 





Universitat 
Technische Hochschule ..... = 
Deutsches Institut fur Internationale 

Padogogische Forschung ........... Frankfurt am. 
Institut fur Programmiertes Lernen .._- Giessen 
Arbeitskreis Padagogischer Hochschulen 








es Ae ln Ms coen aust Sasa Gottingen 
Padagogisches Seminar der 

Universitat cece Gottingen 
Erziehungswissenschaftliches Seminar 

der Universitat 0.222 Hamburg 
Arbeitskreis zur Forderung u. Pflege 

wiss. Methcden des Lehrens u. 

Lernens, e. V. _...- Heidelberg 
Odenwaldschule ...........~. -_Heppenheim/Bergstr. 
Forschungsgruppe fur Programmiertes 

Trernen, 5 Vo. sccciececn es he cee Koln 


Padagogische Arbeitsstatte 
Padgogische Hochschule ... 
Padagogische Hochschule 
Padagogisches Seminar 

der Universitat _..2. 2.22 Tubingen 
Psychologisches Institut (I) 

der Universitat ... 
Psychologisches Ins 

der Universitat 202.222... ne... cee snes Wurzburg 


In January 1966, about 36 German 
programs were commercially available. 
Besides that, however, an uncontroll- 
able number of dittoed programs ex- 
isted. The following list shows how the 
programs commercially available are 
distributed over specific subjects: 






Wurzburg 








number of 
subject German programs 


. Mathematics 15 
. Metallurgy 

Bookkeeping 

. Programed Instruction 
Programing (techniques) 
. Biology 

. Geography 

. Physics 

. Electronics 

. Counseling 

. Professional training 

. Others (e.g. Chess) 
Sum: 
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Nr oO 

ee 
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In connection with the development 
of PI in Germany the name of Prof. 
Dr. Helmar FRANK has to be men- 
tioned. FRANK is head of the newly 
founded Institute for Cybernetics at 
the Padagogische Hochschule Berlin. 
Under his direction the well known 
Nurtinger Symposia on teaching ma- 
chines (1963, 1964, 


bd 


id 
1965, 1966) have 


been held. These symposia were pri- 
marily concerned with specific pro- 
graming variables as well as techniques 
of preparing a subject matter for com- 
puter programing. Meanwhile the sym- 
posia on teaching machines have be- 
come a permanent establishment and 
have acquired an almost international 
character. This has been shown by the 
great number of representatives from 
various countries who attended the IV. 
Symposion on Teaching Machines, Dus- 
seldorf 1966. They included STOLU- 
ROW (USA), LANDA (USSR), BOU- 


LANGER (Belgium), PERRIAULT 
(France), BUNG (Great Britain), 
BIERSTEDT (Sweden), KUBALEK 


(CSSR) and others. 


Since the last convention on PI it 
became clear that the German PI - 
research has reached the state of for- 
eign development, but it also became 
clear that the problems, hypotheses, 
and research methods used in Germany 
are different from those in other coun- 
tries. 


Il. The Characteristics of the PI — 
Praxis and Research in 
Germany 


The basis for PlI-research in Ger- 
many is American PI-literature, espe- 
cially as far as it is available in trans- 
lation (CRAM,D.,1965; FOLTZ,Ch.1, 
1965; MAGER,R.F.,1965; CORRELL, 
W.,1965 — collection of papers by S.L. 
PRESSEY, B.F.SKINNER, J.C.HOL- 
LAND et al.; SCHRAMM,W.,1966; LY- 
SAUGHT,J.P., 1967; GLASER,R., 1967, 
in preparation; and others). A great 
number of German educators stick to 
the principle that American methods 
and results must not be taken over un- 
critically. They constantly direct at- 
tention to the long tradition of German 
pedagogy and to the obligation not to 
neglect culture and education beside 
mere instruction (eg. NETZER,H., 
1964; ZIELINSKI,J. and SCHOLER,W., 
1965). In school education the pro- 
gramed instruction is clearly assigned 
its serving function. The mediating role 
of the teacher is emphasized. One asks 
whether programed instruction can 
lead the learner not only to mere re- 
ception of knowledge, but also to cre- 
ative thinking (CORRELL,W., 1965; 
BARTMANN, TH., 1966). B. F. SKIN- 
NER on the occasion of his lecture at 
Giessen, February 1966, answered this 
question in the affirmative sense, 


though he failed to show definite ways 
toward this goal. 


At the IV. Symposion on teaching 
machines (1966) two camps of the con- 
vention participants could be distin- 
guished: the practitioners and the the- 
oreticians. 


The practitioners—for the main 
part teachers in public and private 
schools, in adult education and in pro- 
fessional training, in industrial and 
economic training centers— have rec- 
ognized the advantages of PI and de- 
mand as a consequence usable teach- 
ing programs and presenting devices. 
But since those are not commercially 
available to a satisfying extent, the 
practitioners take their own initiative 
and sometimes produce material which 
is not justified from the scientific point 
of view. 


The theoreticians, on the other hand, 
criticize these products hand-made by 
the practitioners; for scientifically jus- 
tified programing is impossible with- 
out exact basic reserach. This basic re- 
search has its fundamental origin in 
Cybernetics and information theory 
(CUBE,F.v.,1965; FRANK,H.,1963, 1964, 
1965; ENGLERT,L.,1966). Before pro- 
graming a subject matter its algorithm 
has to be worked out. The methods of 
algorithmizing a subject matter have 
been promoted in Germany through 
the works done by LANDA,L.N. (1963) 
and FRANK,H. (1964, 1965, 1966). Fur- 
ther development in this area is a nec- 
essary condition for an organized use 
of computers in instruction. At the 
present point computer-aided programs 
are being used for instruction and 
practical training only at research in- 
stitutes (e.g. Institute for Cybernetics 
in Berlin) and in industrial firms (e.g. 
IBM at Sindelfingen). As in the USA, 
one hopes also in Germany to be able 
to use computer-aided programs for 
regular instruction for the future even 
in universities and schools through the 
installment of centralized computer 
systems. 


At the present time programed in- 
struction is generally being performed 
at German schools in the form of pro- 
gramed booklets. These are construct- 
ed, for the main part, according to the 
linear model (SKINNER). 


Of the mechanical and electro-me- 
chanical devices produced by German 


firms, some are built in license re- 
ceived by American firms; some, how- 
ever, have been developed in Ger- 
many. The most famous teaching ma- 
chine of the latter kind is the PROBI- 
TON — apparatus by Prof. J. ZIELIN- 
SKI and W. SCHOLER (Aachen). This 
device permits the presentation of a 
program —consisting of a program 
text, picture illustrations, and sound 
recordings. Another device, the ROBI- 
MAT developed by Prof. H. FRANK 
and R. KISTNER. (Berlin, 1965) gives 
each student the possibility to answer 
questions of the teacher with “Yes” or 
“No” by pressing one of two keys, 
whereafter a light signal informs him 
immediately about the correctness of 
his answer. A similar device has been 
constructed by DOBRINSKI (1965); his 
apparatus, however, has an advantage 
compared to the ROBIMAT because 
the teacher is able to check the per- 
centage of “Yes” — and “No” 
answers of his class to a given ques- 
tion on a special recording instrument. 
BOLKOW, a West-German firm is 
working on a mechanical device, called 
DIATON, which is said to allow the 
presentation of fully-branched audio- 
visual programs. 


The most technical perfection has 
been achieved till now, undoubtedly, 
in the area of audio-visual laboratories. 
The establishment of A-V-labs is be- 
ing promoted especially at high schools, 
since instruction in at least two foreign 
languages is a major teaching goal in 
German high school education. The 
courses are being performed accord- 
ing to the principles of programed 
learning. Sound, text, and illustrations 
are used to help the student. Teaching 
programs for foreign language instruc- 
tions are constantly revised and im- 
proved. 


It can be seen that the once exag- 
gerated enthusiasm for PI is now giv- 
ing way to a critical, objective discus- 
sion. At colleges, students get ac- 
quainted with this new method of in- 
struction; experiments and studies in 
the use of PI in schools are supported. 
For a large scale use of PI in educa- 
tion, however, the small number of 
tested programs is problematic. Look- 
ing at the present situation, it can be 
concluded that it will take at least 
ten years until the German schools will 
take profit of the advantages of PI to 
a large extent. 
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Important PI-Addresses in Germany 


Gesellschaft fur Programmierte 
Instruktion 
(Society for Programed Instruction) 
c/o Institut fur Kybernetik 
Padagogische Hochschule Berlin 
Malteserstrasse 74-100 
1 Berlin 46 
Institut fur Programmiertes Lernen 
Prof. Dr. Werner Correll 
Justus-Liebig-Universitat 
63 Giessen 
Padagogisches Zentrum 
Dokumentationsabteilung 
Berlinerstrasse 40/41 
1 Berlin 31 
Psychologisches Institut (II) 
der Universitat Wurzburg 
February 1967 


German Literature in the Area of 
Programed Instruction (Selection) 


Bartmann,Th.: Denkerziehung im pro- 
grammierten Unterricht, Manz, Mun- 
chen, 1966 


Correll, W.: Programmiertes Lernen 
und Lehrmaschinen. Eine Quellens- 
ammlung zur Theorie und Praxis des 


programmierten Lernens, Wester- 
mann, Braunschweig, 1965 
Correll, W.: Programmiertes Lernen 


und schopferisches Denken. In: Stu- 
dienhefte der padagogischen Hoch- 
schule (Ed.: Luckert,H.R.), Psycho- 
logie, Munchen, 1965 


Cram, D.: Lehrmaschinen, Lehrpro- 
gramme, Beltz, Weinheim, 1965 

Cube, F.v.: Kybernetische Grundlagen 
des Lernens und Lehrens, Stuttgart, 
1965 


Czemper, K. A. & Broswau, H.: Unter- 
rich und Computer, Oldenbourg, 
Munchen, 1965 


Deutsche Lehrprogramme fur Schule 
und Praxis, 1, 1964, (journal), Manz, 
Munchen 


Deutsch, J. H. R.: Mitteilungen uber 
programmierte Instruktion No. 1, 
August 1963, No. 2, November 1963, 
No. 3, March 1964 (journal) 

Dobrinski, P.: Uber eine Testeinrich- 
tung zur quantitativen Erfassung des 
Lehrer-Erfolgs beim konventionellen 
Unterricht. In: Praxis und Perspek- 
tiven des Programmierten Unter- 
richts, 1965, S.129-138 

Englert, L. et al. (Eds): Lexikon der 
kybernetischen Padagogik und der 
Programmierten Instruktion, Schnel- 
le, Quickborn, 1966 
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Foltz, Ch. I.: Lehrmaschinen, Beltz, 
Weinheim, 1965 

Frank, H.: Kybernetische Grundlagen 
der Padagogik, Baden-Baden, 1962 

Frank, H. (Ed.): Lehrmaschinen in ky- 
bernetischer und padagogischer 
Sicht, 1/1963, IT/1964, III/1965 

Frank, H.: Kybernetische Betrachtun- 
gen uber Lehr- und Lernprozesse. In: 
Programmiertes Lernen und Pro- 
grammierter Unterricht, 1964, No. 1, 
pp. 22-31 


Frank, H. (Ed.): Kybernetik — Brucke 
zwischen den Wissenschaften, Um- 
schau, Frankfurt, 3. ed., 1964 

Frank, H.: Lehrautomaten fur Einzel— 
und Gruppenschulung. In: H. Frank 
(Ed.): Lehrmaschinen in kybernet- 
ischer und padagogischer Sicht, III, 
Klett/Stuttgart, Oldenbourg/Mun- 
chen, 1965 

Frank, H.: Lehralgorithmen und Leh- 
rautomaten. In: W. Kroebel (Ed.): 
Vortrage des Kieler Kybernetik Kon- 
gresses. Oldenbourg, Munchen, 1966 

Glaser, R. (Ed.): Lehrmaschinen und 
Programmierter Unterricht, II Cor- 
nelsen, Berlin (in preparation) 

Gunzenhauser, R.: Informationstetch- 
nische Grundlagen kunftiger Lehr- 
maschinen. In: Lehrmaschinen in ky- 
bernetischer und padagogischer 
Sicht, Klett-Oldenbourg, 1963, pp. 36- 
44 

Hilgard, E.: Kernprobleme der Lern- 
psychologie und des Programmierten 
Lernens. In: Die Deutsche Schule 55, 
1963, Vol. 10, pp. 497-508 

Hilgard, E. R.: Lerntheorien und ihre 
Anwendung. In: Programmiertes 
Lernen und Programmierter Unter- 
richt 1, 1964, Vol. 1, pp. 16-22 

Hitz, M. (Ed.): Praxis and Perspektiv- 
en des Programmierten Unterrichts, 
Schnelle, Quickborn, 1965 

Issing, L. J.: Die Denver-Versuche (I) 
1. part: Versuche mit muttersprach- 
lichen und Fremsprachen-Lehrpro- 
grammen in High Schools and 
Grundschulen. In: Deutsche Lehrpro- 
gramme, I, 1966, pp. 25-28 

Issing, L. J.: Die Denver-Versuche (II) 
2. part: Einordnung des Schulfernse- 
hens in den Lernprozeb —Die Mit- 
telstellung des Lehrers im Program- 
mierten Unterricht und Schulfern- 
sehen. In: Deutsche Lehrprogramme, 
II, 1966, pp. 19-22 

Issing, L. J.: Der Programmierte Unter- 
richt in den USA heute, Beltz, Wein- 
heim, 1967 


Klauer, K. J.: Programmierter Unter- 
richt in Sonderschulen, Marhold Ber- 
lin-Charlottenburg, 1964 

Komoski, P. K.: Der Programmierte 
Unterricht und seine Stellung im 
Bildungswesen. In: Programmiertes 
Lernen und Programmierter Unter- 
richt 1, 1964, Vol. 1, pp. 3-11 

Landa, L. N.: Kybernetik und Unter- 
richtstheorie. In: Deutsche Lehrer- 
zeitung No. 9,10,11,12; 1963 

Ludwig, E. H.: Die Technik zur Herstel- 
lung von Lehrprogrammen fur die 
programmierte Unterweisung, Henn, 
Ratingen, 1965 

Lysaught, J. P. & Williams, C.: Einfuh- 
rung in die Unterrichtsprogram- 
mierung, Oldenbourg, Munchen, 1967 

Mager, R. F.: Lernziele und Program- 
mierter Unterricht, Beltz, Weinheim, 
1965 


Netzer, H.: Lernprogramme und Lern- 
maschinen, Klinkhardt, Heilbrunn/ 
Obb., 1964 

Praxis und Perspektiven des program- 
mierten Unterrichts. Referate des 3. 
Nurtinger Symposions uber Lehrma- 
schinen, 1965. 

Programmiertes Lernen und Program- 
mierter Unterricht, 1, 1964, (journal), 
F. Cornelsen, Berlin 

Programmierter Unterricht und Lehr- 
maschinen. Bericht Internationale 
Konferenz Berlin 1963, Ed.: Padago- 
gische Arbeitsstelle Berlin, 1964 

Roth, H. & Blumenthal, A. (Eds.): Der 
programmierte Unterricht. Grundle- 
gende Aufsatze aus der Zeitschrift 
“Die Deutsche Schule’, Hanover, 
1963 

Schiefele, H.: Programmierte Unter- 
weisung, Munchen, 1964 

Schiefele, H.: Lehrprogramme in der 
Schule. Grundlagen-Versuche-Erfah- 
rungen. Schriften der Padagogischen 
Hochschule Bayerns, Munchen, 1966 

Schramm, W.: Programmierter Unter- 
richt heute und morgen, Cornelsen, 
Berlin, Bielefeld, 1963 

Schramm, W.: Die Forschung auf dem 
Gebiet de programmierten Lernens. 
In: Die Deutsche Schule 55, 1963, Vol. 
9, pp. 443-456 

Schramm, W.: Vier Fallstudien uber 
Programmierten Unterricht, Cornel- 
sen, Berlin, 1966 

4. Symposion uber Lehrmaschinen in 
Dusseldorf vom 9 — 13. Marz 1966 
Arbeitsgemeinschaft programmierte 
Instruktion 
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Vogt, H.: Programmierter Unterricht 
und Lehrmaschinen im sowjetischen 
Bildungswesen. In: Deutsche Univer- 
sitatszeitung, No. 7, 1963 

Vogt, H.: Kybernetik und Sowjetpada- 
gogik. Lehrmaschinen, 1963, pp. 73- 
91 

Vogt, H:: Algorithmisierung und Pro- 
grammierung. In: Deutsche Lehrpro- 
gramme, 3, 1965, Manz, Munchen 

Vogt, H.: Der Nurnberger Trichter. 
Lernmaschinen fur Ihr Kind? Kos: 
mos-Franck’sche  Verlagshandlung, 
Stuttgart, 1966 


Vogt, H.: Programmierter Unterricht 


A one week Instructional Tech- 
nology Workshop will be offered 
during the week of July 24, by 
General Programmed Teaching of 
Palo Alto, California. The work- 
shop will be held at the Lincoln- 
wood Hyatt House in Chicago. 


The course instructor will be Dr. 
W. A. Deterline. The workshop it- 
self is programmed, including pro- 
grammed lectures and demonstra- 
tions, programmed audiovisual un- 
its, and programmed text exercises. 

The registration fee is $275. In- 
formation regarding course objec- 
tives, registration, etc., can be ob- 
tained by writing Dr. Deterline at 
General Programmed Teaching, 
424 University Avenue, Palo Alto, 
California, 94301. 
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A new educational system is be- 
ing developed which uses the com- 
puter as an aid to the teacher in 
providing each student with an in- 
dividual program of study, tailored 
to his needs, abilities and objec- 
tives. 


The system, called Project PLAN 
(Program for Learning in Accord- 
ance with Needs), will be intro- 
duced this fall in twelve school dis- 
tricts in New York, California, 
Massachusetts, Pennsylvania and 
West Virginia. 

Announcement of Project PLAN 
was made today by Donald H. Mc- 
Gannon, Chairman of the West- 
inghouse Learning Corporation and 





und Lehrmaschinen an Hoch- und 
Fachschulen der Sowjetunion, Manz, 
Munchen, 1966 

Weltner, K.: Zur empirischen Bestim- 
mung subjektiver Informationswerte 
von Lehrbuchtexten mit dem Rate- 
test nach Shannon. Grundlagen- 
studien aus Kybernetik und Geistes- 
wissenschaft, 5, Vol. 1, 1964 

Worterbuch: Programmierter Unter- 
richt — Kleine Terminologie der ky- 
bernetischen Padagogik, Manz, Mun- 
chen, 1964 

Zeitschrift fur erziehungswissenschaft- 
liche Forschung, Manz, Munchen 
(First Vol. March/April 1967) 


Zielinski, J. & Scholer, W.: Theoreti- 
sche Grundlegung und ausfuhrliche 
Beschreibung des Aachener PROBI- 
TON, einer apparativen Lernhilfe fur 
den Gebrauch im Unterricht. Aach- 
en, 1964 

Zielinski, J. & Scholer, W.: Padago- 
igsche Grundlagen der programmier- 
ten Unterweisung unter empirischem 
Aspekt, Henn, Ratingen, 1964 

Zielinski, J. & Scholer, W.: Methodik 
des Programmierten Unterrichts, 
Henn, Ratingen, 1965 

Zypkin, J. S.v.: Adaptation und Lernen 
in automatischen Systemen, Olden- 
bourg, Munchen, 1966. 








John C. Flanagan, Chairman of 
the American Institutes for Re- 
search in the Behavioral Sciences 
(A.1.R.), who said support and fi- 
nancing for the project is being 
provided by Westinghouse Learn- 
ing, AI.R., and the participating 
school districts. 

To achieve the aims of the sys- 
tem, student and teacher work to- 
gether to arrive at detailed objec- 
tives appropriate to the student’s 
plans, learning ability and poten- 
tial. Their next step is to select in- 
structional methods and materials 
geared to these objectives from a 
complete file of study units spe- 
cially assembled for Project PLAN. 
At the completion of each unit, the 
student’s performance and prog- 
ress are evaluated, and the next 
set of units assigned. 

The student thereby proceeds at 
his own pace on a course of study 
created to fill his particular needs. 


This individualization of educa- 
tion is made possible by the use of 
the computer as an information 
processing, storage and retrieval 
tool. Stored in the computer is de- 
tailed information on each student 
participating in Project PLAN — 


what he knows, how he learns, his 
interests, potentials and plans. 
Available from the computer on a 
daily basis is the comprehensive 
“teaching-learning units” file from 
which his individual study plan is 
built, as well as programs for scor- 
ing, analyzing and reporting his 
progress. 

The system is completely flex- 
ible, designed to be installed in to- 
day’s schools, and to be implement- 
ed in current classroom facilities. 
The major piece of equipment in- 
volved, the computer, is located at 
the AIR. headquarters in Palo 
Alto, California, and connected di- 
rectly to the schools via individual- 
ized terminals. 
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The Center for Programmed 
Learning for Business of the Uni- 
versity of Michigan Graduate 
School of Business Administration 
has scheduled the sécond of its 
summer Instructional Design 
Workshops for August 13-18, 1967. 


This workshop will be of special 
benefit to instructors, training co- 
ordinators, on-the-job trainers, 
training consultants and others 
charged with the responsibility of 
designing courses. 





For detailed information about 
registration and room reservations 
write the Registrar, Center for 
Programmed Learning for Busi- 
ness, 340 South State Street, Ann 
Arbor, Michigan 48104. 
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